This study, in which 519 child-rearing families in Hong Kong participated, examined the reliability and validity of Chinese-language version of the Survey of Family Environment (SFE-C). The SFE-C is a self-administered questionnaire containing 30 items that examines family functioning and family support needs. It is designed to yield an instrument satisfaction score (SS score: family functioning score). Internal consistency was estimated at 0.92 (Cronbach's alpha for SS scores). In a test-retest study of 33 families, the correlation coefficient for families' mean SS score over a two-week period was 0.93, indicating high test-retest reliability. Confirmatory and exploratory factor analysis using the Concentric Sphere Family Environment Theory indicated that the SFE-C's structure included seven factors, thereby supporting the SFE-C's construct validity. The SFE-C demonstrates good reliability and validity and may be used to evaluate Chinese families' functioning.
Introduction
Increasing demand for family health care nursing has led nursing practitioners and researchers to focus on the family as a unit. Preparing undergraduate nurses to think in terms of the "family" crucially establishes family health care nursing as a core component of clinical practice [1] . In the past 20 years, researchers and practitioners have developed the family nursing theory/model and conducted family nursing research worldwide.
Several studies have examined family functioning in the Chinese population. The authors of the present research searched the PubMed database using variation of the terms "family functioning" and "Chinese" (searched on April 25, 2015). The search found that 86 papers were published between 1990 and 2014, of which over half were published after 2011, suggesting that academic interest in Chinese family functioning has increased over recent years. Some nursing research examined functioning in families that included patients with chronic conditions, such as diabetes or psychiatric illnesses. This research tended to address family functioning issues in terms of the whole family, rather than individual family members. Research that developed family functioning scales mainly took place in the 1970s and 1980s. Some family functioning scales were translated into Chinese, e.g., [2] - [6] . Although using the same scales between cultures offers certain advantages, e.g., it permits research to use standard methodology to examine universal constructs; transcultural literature has noted the limitations presented by imported scales. One major limitation is that some constructs tend to be culture-specific, e.g., guanxi (translated loosely as "connections" or "social relationships") and renching (literally: "relationship orientation") are important motivating forces in many East Asian cultures, but do not have a precise parallel in the West [7] .
Existing family functioning scales are based on limited frameworks and may generate inconsistent evaluations of family functioning for different members of a single family [8] . The Survey of Family Environment (SFE), a newly developed family functioning scale [9] , has resolved these issues and has become well established. This study therefore aimed to examine the reliability and validity of a Chinese version of the SFE.
Method

Measures
SFE
The SFE, based on the Family Environment Assessment Model (FEAM) and Hohashi's Concentric Sphere Family Environment Theory (CSFET) [10] , examines families' functioning, i.e., satisfaction score (SS), and needs for family support, i.e., needs score (NS).
The CSFET is a middle-range family nursing theory that holistically addresses the family's current environment and aims to improve family well-being. It was originally written in Japanese (SFE-J) and developed with Japanese families (n of families = 1990) [9] . The SFE-J has demonstrated good reliability and validity in research using paired partners in child-rearing families. Internal consistency was measured using Cronbach's alpha, the obtained values for which indicated high consistency (SS: 0.94, NS: 0.93).
Temporal stability over a two-week interval was supported by high and significant intraclass correlation coefficients (SS: 0.92, NS: 0.90) (n of families = 1990) [9] . The SFE-J's total score was significantly correlated with scores on the Japanese version of the Feetham Family Functioning Survey (FFFS) [11] , indicating acceptable concurrent validity (r s = −0.41, p < 0.0001). Construct validity was supported by confirmatory factor analysis (CFA) that used a five-factor structure to examine the SFE-J's correlation 0.030, respectively). The SFE-J's family functioning scores showed no significant difference between paired partners [9] .
The instructions were given to evaluate the satisfaction level for each item based not upon "perception by individual family members" but by "perception as a family unit," as shown in Figure 1 , and is therefore able to evaluate family functioning without discrepancies between family members, including cases when responses are given by only a single family member [9] .
Scoring
The SFE is essentially a norm-referenced instrument [12] and a self-administered questionnaire consisting of 30 items structured into the following domains: suprasystem, macrosystem, microsystem, family internal environment system, and chronosystem (Table 1 ). Participants assign a satisfaction score (SS) and an importance score (IS) to each item using a 5-point Likert scale (1 = dissatisfied/unimportant, 5 = satisfied/important; see Figure 1 ). The needs score (NS) indicates the family's need for support. It is obtained for each item by cross calculating the IS against a 6 -SS (with scores ranging from 1 to 25 points). The average value of the response from the couple was treated as the family's score, and if a response could only be obtained from a single family member, then this response was treated as the family's score.
In the items related to work, children, and home care, boxes for checking inapplicable (INAP) were provided. When respondents checked INAP, those items were excluded from the scoring. As the number of items to which the respondents replied varied, the overall scores or scores broken down by domains were calculated using the item average [9] .
The Chinese Translation Process
We obtained permission to develop a Chinese version of SFE from the SFE-J's develop- Figure 1 . A sample of the questionnaire items. Note: Sup = suprasystem; Mac = macrosystem; Mic = microsystem; Int = family internal environment system; Chr = chronosystem. Items number 2, 3, 23, and 25 contain a box where INAP (Inapplicable) may be selected.
ers. The SFE-J was translated into Chinese by two expert translators. Then a Chinese expert translator and a Chinese researcher compiled a complete translation based on the former translation with attention to accuracy and conciseness. An expert Japanese translator who is familiar with the Chinese language then confirmed this translation's accuracy and a draft of the SFE-C was composed. A nursing researcher in Hong Kong, a Chinese graduate nursing student living in Japan, and two Japanese nursing researchers discussed this draft and revised its expressions to enable the widest possible applicability in countries and regions where Chinese is spoken.
Participants
Following the SFE-J, this study examined child-rearing families. A list of kindergartens in Hong Kong (available on the Education Bureau of Hong Kong SAR's website:
http://www.chsc.hk/kindergarten/?lang=e) was used to select the examined settings. Six kindergartens in Hong Kong's three main districts (i.e., Hong Kong Island, Kowloon, and the New Territories) agreed to distribute our questionnaires to parents; 1340 families received our questionnaires. According to Hatcher [13] , when conducing factor analysis, the number of participants is recommended to be over five times the number of items. As the SFE-C consists of 30 items, over 150 participants were recruited.
Ethical Considerations
Ethical approval for this research was obtained from the institutional review board (IRB) of the researchers' university. Participants received an explanation of the research's purpose and that participation was voluntary; all participants were assured of confidentiality by a cover letter. Participants were advised that the questionnaire was anonymous and that although the numbering of questionnaires used by husbands and wives would enable identification of paired partners, this would not enable identification of individual participants. Completion and return of the questionnaire was considered to indicate informed consent.
Data Collection Procedures and Instruments
Our questionnaires included a family sociodemographic sheet [14] , the SFE-C, and the Chinese version of the FFFS (FFFS-C) [15] . The FFFS is based on Roberts & Feetham's family ecological model (1982); it examines three areas of family functioning: "relationship between family and family members," "relationship between family and the subsystem," and "relationship between family and society." In this context, "subsystem" refers to the family's status as a component of society (i.e., the macroscopic system [16] ). The FFFS is a 25-item self-administered questionnaire; responses use a 7-point Likert scale. Item scores are summed; higher scores indicate less sufficient family functioning [3] .
Similar to the SFE, the FFFS assesses the external and internal family environments.
No other well-established and widely accepted instrument comparable to the SFE is available; the FFFS-C was therefore used to examine the SFE-C's convergent validity,
i.e., criterion-related validity. The FFFS-C's validity and reliability have been examined among child-rearing Japanese families [15] . Values of Cronbach's alpha for FFFS-C scores were 0.91 in an instrument development study, indicating high internal consis-tency. In a test-retest study examining 39 mothers, total scores' correlation coefficient over a two-week period was 0.82, indicating high test-retest reliability. CFA and exploratory factor analysis (EFA) indicated that the FFFS-C has a five-factor structure based on the family ecological model, thereby supporting its construct validity. The FFFS was used in the study that examined the SFE-J's convergent validity; the present study therefore also used the FFFS-C.
A self-administered questionnaire examining families' demographics was produced following earlier research [8] ; this questionnaire examined family composition, household income, family members' age, employment status, and educational level, and whether individual family members had any disease or illness [14] .
Operational Definitions of Basic Terms
"Family" was defined as unit or organization composed of individuals recognized as belonging to the family by other constituent member(s) of the family. Families were therefore composed of parents, spouses (including cohabitants and common-law and de facto marriage partners), children, and others, independent of cohabitation. "Children" referred to all family members aged less than 18 years. These terms are explained in the "Completion Instructions" included on the first page of the SFE-C. "Family functioning" referred to family's cognitive activities performed by a family and its abilities to act on the family environment through individual family members' role behavior.
Family functioning was measured as the family unit's perceived satisfaction with the current state of family functioning as assessed by the individual family member.
Data Analysis
All statistical analysis used SPSS v. 21.0 and Amos v. 21.0 for Microsoft Windows (IBM Inc.). Values of p < 0.05 were considered statistically significant.
Reliability was estimated by measuring internal consistency using Cronbach's alpha and a test-retest procedure. Internal consistency was measured regarding the SFE-C's total score and each domain's score. The test-retest procedure involved administering the SFE-C to a single group twice over a two-week interval; this permitted estimation of score stability using inter-correlation confidence (ICC). The standard interpretation of effect size was used, i.e., small = 0.10, medium = 0.30, large = 0.50 [17] .
A Chinese nursing researcher, a Chinese graduate nursing student studying in Japan, and two Japanese nursing researchers examined content validity during the SFE-J's translation into Chinese. The SFE-C's convergent validity was estimated using score correlations with the FFFS-C.
CFA was used to estimate the SFE-C's construct validity by testing the SFE-J's factor structure's data fit. Data fit was measured using the chi-squared test, adjusted goodness of fit index (AGFI), comparative fit index (CFI), root mean square error of approximation (RMSEA), and Akaike's information criterion (AIC). A non-significant chi-square value, AGFI and CFI > 0.90, and RMSEA < 0.05 indicate good fit. Smaller AIC values indicate a better model. Additionally, regarding cultural considerations, EFA was per-formed to examine conceptual differences between the SFE-C and SFE-J.
Results
The researchers obtained 479 paired data sets (n of families = 479). The response rate in terms of number of families was 30.5% (479/1340). Among these, husbands' mean SS score was 3.89 (SD = 0.52) and wives' mean SS score was 3.85 (SD = 0.50). The Wilcoxon signed-rank test regarded each paired husband and wife's SS as a test pair. SS scores did not differ significantly within couples; couples' mean SS score was therefore used as a family functioning score in this study, in accordance with the SFE-J [9] [18].
Family Sociodemographics
Valid responses were obtained from 519 families (the response rate was 38.7% [519/ 1340]); Table 2 shows families' sociodemographic data. Among these families, 33 responded to the temporal stability assessment (33 husbands and 33 wives) and 155 responded to the convergent validity assessment (74 husbands and 81 wives). Table 3 shows values of Cronbach's alpha, which was used to estimate reliability via internal consistency; values were SS = 0.92, IS = 0.89, and NS = 0.89 for the overall Table 4 shows results from the two-week test-retest. ICC values between the first and second test were as follows: overall SS score = 0.93, overall IS score = 0.78, and overall NS score = 0.94.
Reliability
Internal Consistency
Temporal Stability
Validity
Convergent Validity
The correlation coefficient between FFFS-C and SFE-C scores was −0.31.
Construct Validity
CFA was performed to examine the SFE-C's factor structure and to test if the SFE-C has five factors to accord with the CSFET' five systems ( Table 1) . The values of GFI, AGFI, NFI, and RMR were 0.87, 0.85, 0.82, and 0.03, respectively; these statistics indi- Note: Sup = suprasystem; Mac = macrosystem; Mic = microsystem; Int = family internal environment system; Chr = chronosystem; ICC = intraclass correlation coefficients. The interval between first compilation and second compilation is two weeks. n = 33, **p < 0.01, ***p < 0.001.
cated that the data marginally fit the model. EFA subsequently indicated that the SFE-C has seven factors (Table 5 ). These were as follows: "family internal environment system", "microsystem", "macrosystem", "chronosystem", "suprasystem", "nursing care and household chores", and "management of daily living". Two items examining childrearing and media did not belong to any factors.
Discussion
The present results indicate that the SFE-C, which is based on CSFET, is a valid and reliable means of measuring family functioning and needs in Chinese-speaking populations. Earlier research has developed family functioning scales; however, these do not adequately address the whole family [7] . Importantly, in the present research, the SFE-C obtained consistent scores between paired respondents, i.e., husbands and wives, thereby indicating that the SFE-C is able to measure Chinese-speaking families' functioning and needs including in cases where only a single family member responds. [19] . The CSFET proposes that religion is important related to family function [8] ; therefore, the item examining religion was retained in the SFE-C.
The SFE-C's Reliability
The SFE-C's Validity
We used CFA to test the hypothesis that the SFE-C would have the same factor structure as the CSFET. The results indicated marginal data fit. Construct validity was therefore supported using the CSFET; however, as the fit was marginal, we conducted EFA to further examine the SFE-C's factor structure. EFA indicated that the SFE-C incorporates seven factors, of which the first through fifth correspond to the CSFET's factor structure. We named the sixth factor "nursing care and household chores" and the seventh factor "management of daily living." These factors may have been excluded from the internal family environment in the present research because families in Hong Kong often entrust domestic tasks such as household chores and caring for family members to others, for example by engaging domestic helpers or by dining out [20] . An item examining child-rearing did not belong to any factor due to low factor load; however, as the highest factor load on this item came from "family internal environment system" and the second-highest came from "nursing care and household chores," this item was considered acceptable. Overall and among Chinese families, these results suggest that "nursing care and household chores", "management of daily living", and child-rearing are situated at the borderline between the internal and external family environment systems. The CSFET proposes that an interface exists between family systems and that each system interact with the others [10] . Considering the background of the families that participated in this study, the present EFA results may reflect interaction between families' internal environment and microsystems. This further suggests that the SFE's factor structure may be able to capture interaction between family sys-tems when the SFE is used to examine families with different sociocultural backgrounds. Additionally, factor analysis may indicate the location of SFE items' examined parameters in target families' subsystems. That is, researchers may be able to determine items' relative functional and structural distance from family system units [10] . An item examining media (item No. 7), did not belong to any factor as its factor loading was less than 0.2. The reason for the low figure is not fully understood and further research will be needed.
The SFE-C's development makes possible transcultural study using the SFE-C and SFE-J in combination. The English version of the SFE is under development, and future research developing the SFE in other language versions is also planned.
Limitations
Although precautions were taken with the vocabulary of the SFE-C to enable usage throughout Chinese-speaking regions, the areas where Chinese is utilized are extensive, and because this study applies only to Hong Kong, the issue remains concerning the study's reliability and validity in all Chinese-speaking regions. Furthermore, this study applies to child-rearing families, and it is supposed that future investigation will be needed to ascertain as to whether it will also apply to other families, including families in which members have a particular illness.
Conclusion
This study supported the reliability and validity of the SFE-C as a measure of family functioning and needs in Chinese-speaking families.
